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Background of the Invention 

Field of the Invention 

[0001] The present invention relates to a system and method for 
monitoring and controlling one or more utility systems. More particularly, the present 
invention relates to a system and method that monitors one or more utility systems and 
selectively disables or disconnects the one or more utility systems at select locations. 
The present invention finds particular application in conjunction with the utility systems 
of a building or structure, including a gas or oil supply system, a water supply system 
and/or an electric supply system and will be described with particular reference thereto. 
However, it is to be appreciated that the present Invention is also usable In other 
applications and environments. 

Discussion of the Art 

[0002] Residential and commercial buildings typically include one or 
more of the following systems: a water supply system, a gas or oil supply system and 
an electric supply system. The water supply system provides running water to the 
building or stmcture from a city water supply source, a well, a cistem or the like. The 
gas or oil supply system provides gas, such as natural gas or oil, to the building and the 
electric supply system provides electricity, often remotely generated, to the building. 
Within the building, each of these systems distributes water, gas/oil and power to 
specific rooms or areas as well as to specific consuming devices and appliances. 



[0003] Failure of one or more of these systems can cause problems 
ranging in scope from merely inconvenient (e.g., a minor water leak, an overloaded 
electrical circuit or electrical appliance malfunction, blown fuse/tripped circuit breaker, 
etc.) to catastrophic (e.g. a natural gas explosion, electrical fire, flooded basement, 
etc.). Oftentimes, a relatively minor failure of one of the utility systems is not too 
problematic or damaging, but when the relatively minor failure remains unchecked for 
an extended period the damages can become substantial. For example, a minor water 
leak from a pipe in the basement of a home typically does not immediately cause much 
damage. However, if the water leak is not promptly repaired or the water shut off, the 
water leaking from the pipe can accumulate overtime and cause extensive damage to 
the home and/or its contents. 

[0004] Failure of the, utility systems can be attributed or can result from a 
variety of circumstances. For a domestic water supply system, cold weather is often 
the culprit. Water pipes are often susceptible to freezing and rupturing due to cold 
weather, particulariy during cold weather months. More particulariy, water in the pipes 
subjected to freezing temperatures may freeze and expand potentially causing a 
rupture in the pipes. Moreover, at cooler temperatures, the pipes tend to become more 
brittle and thus more subject to njpturing. 

[0005] Old age is also a frequent contributor to utility system failure. For 
example, water pipes and the fittings and seals used to connect water pipes to each 
other and other appliances tend to deteriorate over time with failure becoming more 
likely. Water using or consuming appliances also deteriorate over time and their 
connections to water pipes become more susceptible to leaking as well as failure of 
the appliance itself (e.g., water using/consuming device or appliance, such as, for 
example, water heaters, boilers, washing machines, ice makers, lawn sprinkler 
systems, etc.). Similarly, gas pipes often deteriorate over time increasing the 
likelihood of a gas leak. Electrical wiring and associated components (i.e., electrical 
outlets, electrical appliances/devices, junction boxes, etc.) also deteriorate overtime 
which results in the increased likelihood of an electrical fire. 
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[0006] Another contributor to utility system failure is uncommon or 
extraordinary events, including natural disasters, severe inclement weather, 
earthquakes, tornados, hurricanes and the like. These events are capable of forcefully 
damaging the water, gas and electrical infrastmcture of a building directly or indirectly 
by first damaging their supporting structures. Additionally, during freezing 
temperatures, a stomn may cause an electrical power service intenuption to a building 
potentially rendering the heating system, if electrical, inoperative. Without heat, the 
freezing temperatures may cause the water pipes to freeze. 

[0007] One method of reducing the damaging effect or likelihood of 
further damage after a utility system failure is to disable the failing utility system. In the 
case of a water system failure, a main water shut-off valve Is often provided which can 
be manually closed to disable the flow of all water into a building thereby preventing 
further water leakage Into the building. Alternatively, water using or consuming devices 
and nearby water distribution lines often include local shut-off valves that can be 
manually disabled to prevent further water flow to the water using or consuming device. 
Similariy, gas lines often include a main shut-off valve and local shut-off valves that are 
manually operated. Likewise, electrical systems often include a fuse box or circuit 
breaker box that can include a main shut-off switch as well as local switches located at 
various points remote from the fuse/circuit breaker box. 

[0008] Although manual shut-off valves and switches are useful in some 
circumstances, they often fall to adequately protect the building in which they are 
employed in many other circumstances, such as when the building is unoccupied. 
Unoccupied buildings are often susceptible to the most damage from a utility system 
failure because no one is available to realize that a utility system has failed and take 
appropriate measures to mitigate the damages from the utility system failure, such as 
shut off one or more of the utility systems in the building. Aside from damage, a failed 
utility system in an unoccupied building will often allow wasted Incoming freshwater, 
gas and/or electricity to occur which will later be charged to the owner or tenant of the 
building. 
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[0009] Thus, there is a need for a system to monitor and control one or 
more utility systems in a building and desirably the system is able to mitigate damages 
from a failed utility system even if the building is unoccupied thereby capping or 
reducing damages to the building and unnecessary waste. 

Brief Summary of the Invention 

[001 0] In accordance with one aspect of the present invention, a system 
for monitoring and controlling one or more utility systems is provided. More particularly, 
in accordance with this aspect, the system includes a utility system main supply line for 
supplying a utility to at least one of a staicture, an area and a building and a controlled 
shut-off device on the utility system main supply line. The controlled shut-off device is 
bias toward an open position and is movable toward a closed position upon receipt of 
an actuation signal wherein the utility is prevented from passing by the controlled shut- 
ofF device. A main utility sensor is on the utility system main supply line and a motion 
sensor that detects occupancy is in the building. A processor communicates with the 
controlled shut-off device, the main utility sensor and the motion sensor. The processor 
sends the actuation signal to the controlled shut-off device to move the controlled shut- 
off device toward the closed position when input from the main utility sensor and the 
motion sensor indicates occurrence of an abnormal event. Optionally, an audible alarm 
is also actuated to alert the occupants of a detected fault and/or connective action. 

Brief Description of the Drawings 

[0011] The invention may take fomri in various components and 
arrangements of components, and in various steps and an'angements of steps. The 
drawings are only for purposes of illustrating a preferred embodiment and are not to be 
construed as limiting the invention. 

[0012] FIG. 1 is a schematic illustration of a system that monitors and 
controls a domestic water supply system, gas supply system and an electric supply 
system in accordance with a preferred embodiment of the present invention. 
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Detailed Description of the Invention 
[0013] Referring now to the drawing(s) wherein the showings are for 
purposes of illustrating a preferred embodiment of the invention and not for purposes of 
limiting the same, a utility system for monitoring and controlling one or more utility 
systems is schematically shown in Figure 1 and generally designated by reference 
numeral 10. The illustrated system 10 includes a water system main supply line 12 for 
supplying water to a building (not shown), a gas system main supply line 14 for 
supplying gas to the building and an electric system main supply line 16 for supplying 
electricity to the building. Altematively, a structure, designated area or the like that is 
not necessarily a building could be substituted for the building, including, for example, 
fountains, patios and decks, halogen sprinkler systems, parking decks, etc. Although 
the system 10 is shown and described as having three utility systems, it should be 
understood that the system could be modified and used with less than three utility 
systems or more than three utility systems as well as with various types of utility 
systems, including those other than water, gas and electric (such as, for example, an oil 
system for supplying oil to the building), and any combinations of utility systems. As will 
be described in more detail below, the system 1 0 can include one or more main 
controlled shut-off devices, one or more main sensors, one or more local controlled 
shut off devices, one or more local sensors, one or more motion sensors, one or more 
other sensors and/or one or more processors. The number of sensors and control shut 
off devices is often detemnined by the application of the system in which it is being 
installed. 

[0014] In the illustrated embodiment, the water main supply line 12 is 
shown branching into a first section 20 that leads to a water consuming and/or using 
device or appliance 22 and a second section 24 that leads to a room 26 which can 
also or altemately be a specified or designated area or a distinct water circuit 26. The 
device or appliance 22 can be any water using or consuming device or appliance, 
including, for example, a water heater, boiler, dishwasher, sink, shower, ice maker, 
washer, etc. Although only one water consuming/using device and one room are 
shown in Figure 1 connected to the main supply line 12, it should be understood that 
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the supply line 12 could branch into many more distribution lines to provide water to 
other additional water using/consuming devices and/or to other additional rooms. The 
water supply line 12 typically includes a conventional, manually-operated main water 
shut-off valve 28 for preventing water from passing therethrough. Thus, in the event of a 
leak or necessary service on water lines or appliances downstream from the supply line 
12, the shut-off valve 28 can be manuafly closed to prevent water from continuing to 
flow, potentially mitigating damage caused in the case of a water leak. An in-line 
strainer 30 and a water meter 32 are also provided on the supply line 12. The strainer 
30 is used to prevent any significantly-sized foreign objects and/or debris from passing 
downstream and the meter 32 is used to record how much water is consumed. 

[001 5] The system 10 includes a controlled main water device or valve 
40 on the main water line 1 2 connected to a processor 42 for communication therewith. 
In the illustrated embodiment, the connection between the water valve 40 and the 
processor 42 is shown as line 44 which is intended to schematically represent any 
connecting or communicating means between the valve 40 and the processor 42, 
including, without limitation, a wire connection, a wireless connection or any other 
conventional connection (such as fiber optics, etc.) that allows communication between 
a processor and a valve. The valve 40 can be a ball valve having a valve controller or 
any other type of fluid valve that operates or toggles between a closed position 
prohibiting or limiting fluid flow therethrough and an open position allowing fluid flow 
therethrough. More particulariy, the control valve 40 is operatively mounted along the 
line 12 and usually positioned downstream of the manual shut-off valve 28. The valve 
40 is normally bias or urged toward or to an open position allowing water to flow freely 
therethrough and is movable toward or to a closed position upon actuation or receipt of 
an actuation signal for preventing water from passing therethrough as will be described 
in more detail below. 

[0016] The system 10 further includes a main water flow sensor 46 
adjacent to and, preferably, upstream of the valve 40. The sensor 46 is a sensing 
device or means capable of detecting or measuring fluid flow through the line 1 2. The 
sensor 46 is connected to the processor for communication therewith and, like the line 
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44, the communication line 48 between the processor 42 and the sensor 46, and all 
communication line discussed herein and below, can be a hard wire connection, a 
wireless connection or any other type of communicating connection. Optionally, a 
pressure sensor 50 is provided on the main line 1 2 for measuring a pressure in the line 
12 and communicating said pressure to the processor 42 through a communication 
line 52. 

[001 7] A first local water controlled shut-off device or valve 60, spaced 
downstream from the valve 40, is disposed on the first section 20 adjacent the 
appliance 22. Like the valve 40, the valve 60 is nomially bias or urged toward or to an 
open position and movable toward or to a closed position upon receipt of an actuation 
signal from the processor 42 whereby the valve 60 would prevent water from passing 
through to the appliance 22. A first local water sensor 62 is positioned adjacent the 
valve 60 for monitoring water flow through the section 20 to the appliance 22. The valve 
60 and sensor 62 communicate with the processor 42 through communication lines 
64.66. 

[0018] A second local water controlled shut-off device or valve 68, 
spaced downstream from the valve 40, is disposed on the second section 24 adjacent 
the room 26. Like the valves 40,60, the valve 68 is nomnally bias or urged toward or to 
an open position and movable toward or to a closed position upon receipt of an 
actuation signal from the processor 42 whereby the valve 68 would prevent water from 
passing through to the room 26. A second local water sensor 70 is positioned 
adjacent the valve 68 for monitoring water flow through the section 24 to the room 26. 
The valve 68 and the sensor 70 communicate with the processor 42 through 
communication lines 72,74. 

[001 9] The system 1 0 includes at least one motion sensor for detecting 
occupancy in the building and indicating to the processor 42 whether the building is 
occupied. Motion sensors can include all conventional types of motion sensors, 
including those operating by infra red, heat, other type of trip wire, etc. In the illustrated 
embodiment, the system 10 includes a first motion sensor 80 in the room 26 for 
detecting occupancy in the room 26. The sensor 80 indicates whether the room 26 is 
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occupied and communicates with the processor 42 through a communication line 82. 
Alternatively, other types of sensors can be used for detecting occupancy, in addition to 
the motion sensor or sensors of the system 10 or independently. Other types of 
sensors could include, for example audio sensors. Audio sensors, or vibration 
sensors, can be strategically positioned to record voices, movement, vibrations or the 
like. Optionally, feedback from the audio sensors can be compared to "normal" 
occupied or unoccupied audio pattems of a home or building to determine whether 
there is occupancy. Audio sensors may be particularly desirable when room aesthetics 
make the use of motion sensors undesirable. Additionally, the system 1 0 can include a 
temperature sensor 84 in the room 26 for monitoring or measuring a temperature of the 
room 26 and communicating the temperature to the processor 42 through 
communication line 86. 

[0020] The gas main supply line 1 4 is illustrated as branching into a first 
section 90 that leads to a gas consuming or using device or appliance 92 and a 
second section 94 that leads to a room 96. Like the room 26. the room 96 can 
altemately be a specified or designated area or a distinct gas circuit. The gas device 
or appliance 92 can be any gas using or consuming device, including, for example, a 
water heater, boiler, fumace, gas grill, range or oven, dryer, etc. Although only one gas 
device 92 and one gas-supplied room 96 are shown in Figure 1 connected to the main 
supply line 14, it should be understood that the supply line 14 could branch into multiple 
distribution lines to provide gas to other additional gas using/consuming devices 
and/or to other additional gas-supplied rooms. Moreover, although the device 92 and 
the room 96 are shown as distinct from the water device 22 and the water-supplied 
room 26, it should be understood that a single device could be supplied by both water 
and gas (a boiler, for example) and, likewise, a single room could be supplied by both 
water and gas. 

[002 1 ] The gas supply line 1 4 includes a conventional, manually-operated 
main gas shut-off valve 98 for preventing gas from passing thereby such as might be 
necessary in the event of a gas leak or service on the line 14 or other lines downstream 
from the valve 98. A gas meter 1 00 is typically provided near the valve 98 for recording 
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or measuring how much gas is consumed. A controlled main gas shut-off device or 
valve 102 is provided on the line 14 and is connected to the processor 42 by a 
communication line 1 04 for communicating with the processor 42. The valve 98 can be 
any suitable control valve that operates or toggles between a closed position 
prohibiting or limiting gas flow therethrough and an open position allowing gas flow 
therethrough. 

[0022] More particulariy, the valve 1 02 is operatively mounted along the 
line 14 and usually positioned downstream of the manual shut-off valve 98. The valve 
102 is normally bias or urged toward or to an open position allowing gas to flow freely 
therethrough and is movable toward or to a dosed position upon actuation or receipt of 
an actuation signal for preventing gas from passing therethrough as will be described 
in further detail below. A main gas flow sensor 106 is positioned on the line 14 
adjacent to and, preferably, upstream of the valve 102. The sensor 106 is a sensing 
device or means that detects or measures gas flow through the line 14 and, via a 
communication line 108, communicates the detected or measured gas flow to the 
processor 42. 

[0023] A first local gas controlled shut-off device or valve 114, spaced 
downstream from the valve 1 02, is disposed on the first section 90 adjacent the device 
92. Like the valve 102, the valve 1 14 is nomnaily bias or urged toward or to its open 
position and movable toward its closed position upon receipt of an actuation signal 
from the processor 42 whereby the valve 1 14 would prevent gas from passing through 
to the device 92. A first local gas sensor 1 1 6 is positioned adjacent the valve 1 14 for 
monitoring gas flow through the section 90 to the device 92. The valve 114 and the 
sensor 116 communicate with the processor 42 through respective communication 
lines 118,120. 

[0024] A second local gas controlled shut-off device or valve 122, 
spaced downstream from the valve 102, is disposed on the second section 94 
adjacent the room 96. Like the valves 1 02, 1 1 4, the valve 1 22 is nomially bias or urged 
toward or to an open position and movable toward a closed position upon receipt of an 
actuation signal from the processor 42 whereby the valve 122 prevents gas from 
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passing through to the room 96. A second local gas sensor 1 24 is positioned adjacent 
the valve 1 22 for monitoring gas flow through the section 94 to the room 96. The valve 
122 and the sensor 124 communicate with the processor 42 through communication 
lines 126.128. A second motion sensor 130 is provided in the room 96 for detecting 
occupancy therein. The sensor 130 indicates whether the room 96 is occupied and 
communicates with the processor 42 through a communication line 132. 

[0025] The electric main supply line 1 6 is illustrated as branching into a 
first section 140 that leads to an electric powered device or appliance 142, a second 
section 144 that leads to a room 146 and a third section 148 that supplies power to the 
processor 42. Like the rooms 26 and 96, the room 146 can altemately be a specified 
or designated area or a distinct electrical circuit. The electric device 142 can be any 
electrically powered device, including, for example, an electrically powered or ignited 
water heater, boiler or furnace, an electric range or oven, a dishwasher, a light, electric 
outlets, an electric fan, a microwave, a refrigerator, a washer or dryer, etc. Although 
only device 1 42 and room 1 46 are shown in Figure 1 , it should be understood that the 
supply line 16 could branch into multiple lines to provide electricity to other additional 
electrical devices and/or to other additionally electrically-supplied rooms. Moreover, 
although the device 142 and the room 146 are shown as distinct from the devices 
22,92 and the rooms 26,96, it should be understood that a single device could be 
supplied by water, gas and/or electricity and, likewise, a single room could be supplied 
by water, gas and/or electricity. 

[0026] The electric supply line 16 includes a conventional, manually 
operated main shut-off switch (not shown) within a circuit-breaker or fuse box 1 50 for 
preventing electricity from passing thereby, such as might be necessary in the event of 
an electrical short or service on the line 1 6 or other lines downstream from the box 1 50. 
An electricity meter 152 is typically provided near the box 150 for recording or 
measuring how much electricity is consumed. A controlled main electric shut-off device 
or switch 154 is provided on the line 16 and is connected to the processor 42 by a 
communication line 1 56 for communicating with the processor 42. The switch 1 54 can 
be any suitable control switch that operates or toggles between a closed position 
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prohibiting or limiting electricity flow thereby and an open position allowing electricity to 
flow therethrough. 

[0027] More particularty, the switch 1 54 is operatively located along the 
line 16 and usually positioned downstream of the box 150. The switch 154 is nomnally 
bias or urged toward or to the open position allowing electricity to flow freely 
therethrough and is movable toward or to theclosed position upon actuation or receipt 
of an actuation signal for preventing electricity fl^om passing therethrough as will be 
described in further detail below. A main electric flow sensor 158 is positioned on the 
line 1 6 adjacent to the switch 154. The sensor 158 is a sensing device or means that 
detects or measures electricity flow through the line 16 and, via a communication line 
1 60, communicates the detected or measured electricity flow to the processor 42. 

[0028] A flrst local electric controlled shut-off device or switch 162, 
spaced downstream from the switch 1 54, is disposed on the first section 1 40 adjacent 
the device 1 42. Like the switch 1 54, the switch 1 62 is nomnally bias or urged toward or 
to an open position and movable toward or to a closed position upon receipt of an 
actuation signal from the processor 42 whereby the switch 1 62 would prevent electricity 
from passing through to the device 142. A first local electricity sensor 164 is 
positioned adjacent the switch 162 for monitoring electricity flow through the section 
140 to the device 142. The switch 162 and the sensor 164 communicate with the 
processor 42 through respective communication lines 166,168. 

[0029] A second local electric controlled shut-off device or switch 1 70, 
spaced downstream from the switch 154, is disposed on the second section 144 
adjacent the room 1 46. Like the switches 1 54, 1 62, the switch 1 70 is normally bias or 
urged toward or to an open position and movable toward or to a closed position upon 
receipt of an actuation signal from processor 42 whereby the switch 170 prevents 
electricity from passing through to the room 146. A second local electricity sensor 1 72 
is positioned adjacent the switch 1 70 for monitoring electricity flow through the section 
144 to the room 146. The switch 170 and the sensor 172 communicate with the 
processor 42 through communication lines 174,176. A third motion sensor 178 is 
provided in the room 146 for detecting occupancy therein. The sensor 1 78 indicates 
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whether the room 146 is occupied and communicates \A^th the processor 42 through a 
communication line 180. 

[0030] The processor 42, which can altematively be a plurality of 
processors, is further connected to back-up power source 184 such as one or more 
batteries. The back-up power source 1 84 is provided such that the processor 42 is 
powered in the event power is not supplied to the processor 42 through the section 
148, such as in the event and/or a power failure. If desirable, tie processor can 
additionally be connected to an alamri and/or security system 186 and an external 
computer 188. The system 186 is used to announce actuation signals sent by the 
processor 42 and the computer 1 88 can be used for one or more of programming the 
processor, recording actions or functions of the processor, converting actions or 
functions of the processor 42 for use by a feedback device, such as a monitor and/or a 
printer, connecting the processor to a network, etc. 

[0031] The system 10 is also capable of communicating the ambient 
conditions recorded in the building, including potentially dangerous and/or undesirable 
conditions, such as freezing temperature, excessive heat or fire, lack of water pressure, 
moisture and/or water, water flow and occupancy. This information can be 
communicated through the system 1 86, monitored remotely over a network such as the 
internet or monitored through any communication device suitable for communicating 
with the processor 42. It is anticipated that system 186 could be a continuously and 
remotely monitored home security system so that such conditions could be monitored 
by a security company or any other designated person or entity. 

[0032] In operation, the processor 42 serves as a means for collecting 
data from the various sensors of the system, a means for processing the collected data 
and a means for determining if the data collected indicates an occun-ence of an 
abnormal event. More particulariy, the processor 42 receives communications from the 
various sensors of the system 1 0, including the motion sensors 80, 1 30,1 78; the water 
flow sensors 46,62,70; the gas flow sensors 1 06,1 1 6, 1 24; the electricity flow sensors 
1 58,1 64, 1 72; the temperature sensor 84 and the pressure sensor 50. The processor 
42 continuously reviews the input it receives from the sensors and differentiates 
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between normal utility usage and an abnormal event. If an abnormal event is indicated 
by the sensor input, the processor 42 sends one or more actuation signals to one or 
more shut-off devices to selectively shut-off all or a portion of the utilities in the system 
1 0. The exact operation of the processor 42 depends on the programming or software 
utilized in or with the processor 42. 

[0033] In a basic implementation of the system 1 0, the processor 42 will 
send actuation signals to main utility shut-off devices 40,102,154 to shut down the 
utilities whenever more than a preset amount of one of the utilities is used over a 
predetenmined period and/or whenever one of the utilities is used continuously for more 
than said predetermined period. Thus, if water sensor 46 indicates more water is 
being used than said preset amount over said predetemiined period of time, the 
processor 42 could send actuation signals to the shut-off devices 40,102,154 to 
disable the utilities entering the building. Alternatively, If water sensor 46 indicates 
water is being used continuously for more than said predetermined period of time, the 
processor could send actuation signals to the shut-off devices. 

[0034] In another basic implementation of the system 1 0, the processor 
could simply be used to monitor the utilities when the motion sensor indicates that a 
room or the building is unoccupied or is occupied but there is no motion, such as when 
the occupants are asleep. If a sensor detemiines a utility is being used more than a 
preset amount when the building Is unoccupied or no motion is occuningas indicated 
by the motion sensor, the processor can read this input as an abnomnal event. In such 
a case where an abnormal event is indicated, the processor would send an actuation 
signal to one or more of the controlled shut-off devices to move the one or more 
controlled shut-off devices to their respective closed positions to disable usage of the 
utility beyond the one or more controlled shut-off devices. Additionally, the processor 
42 could differentiate between when the building is occupied with motion and when the 
building is unoccupied or occupied without motion. When occupied with motion, the 
processor might use higher preset amounts or longer predetermined periods of time 
than when the building is unoccupied or occupied without motion. 
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[0035] In yet another basic implementation of the system 10, the 
processor could be used to monitor the temperature in the building through 
temperature sensor 84. This could include monitoring for freezing temperatures or 
temperatures indicative of a possible fire. In the event of a fire, the processor 42 could 
send appropriate signals to shut ofF the utility systems (especially the gas system) 
which could reduce the likelihood of a catastrophic gas explosion occurring as a result 
of the fire. 

[0036] In a more advanced implementation of the system 10, the 
processor 42 will use the input from the sensors to determine that an abnormal event is 
occurring and will determine the extent to which the processor needs to disable the 
system or portions of the system to contain the effects of the abnormal event. The 
abnomrial event could depend on factors such as the time of day, the particular device 
consuming a utility, the day of the week, the outside temperature, etc. For example, the 
processor may be programmed to allow continuous water usage during morning hours 
to accommodate for showers in a residential building. The processor may be 
programmed to allow a device, such as a lawn sprinkling system, to use more water 
than another device, such as a sink. Additionally, the processor may be programmed 
to allow a greater amount of electric and/or gas to be used during periods where 
relatively high or low temperatures are recorded. 

[0037] Moreover, since the abnormal event could be localized or system- 
wide, the more advanced implementation of the system 10 could react globally or 
locally based on the type (local or system-wide) of abnomnal event. For example, with 
reference back to Figure 1 , a system-wide abnomnal event could occur when none of 
the motion sensors 80,1 30,178 indicate occupancy and the main water flow sensor46 
indicates an excessive amount of flow and/or more than a specified amount of water 
flow for more than a specified period of time, such as may occur after a water pipe 
explodes. In this case, the processor 42 may send actuation signals to the main water 
shut-off valve 40 to disable water usage downstream therefrom and, additionally, 
actuation signals to the gas shut-off valve 102 and the electric shut-off switch 154 to 
prevent further damage. A local abnormal event could occur, for example, when a 
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particular motion sensor, such as sensor 80, indicates a particular room 26 is 
unoccupied and a water flow sensor 70 monitoring flow to the same room 26 indicates 
an excessive amount of flow and/or more than a specified amount of water flow for 
more than a specified period of time. In this case, the processor 42 may send an 
actuation signal to the local control shut-off device 68 to disable water flow only to the 
room 26. 

[0038] Still further. In another advanced implementation of the system 1 0, 
the processor 42 could be programmed to learn usage patterns of the utilities in a 
particular building and to adjust what is considered an abnormal event as those usage 
pattems change and/or evolve. For example, as a family expands, its utility usage may 
gradually Increase and the processor 42 could be programmed to accommodate this 
situation. Additionally, the system 10 is versatile and allows for the addition of other 
types and/or more sensors. Other types of sensors that could be added to the system 
10 include moisture sensors, outdoor temperature sensors, etc. 

[0039] As already discussed, although not limited to three utility systems, 
the system 10 has been illustrated and described in detail for use with three utility 
systems. To better illustrate the versatility of the system 10, it will now be described in 
reference to a signal utility (water). However, it should be understood that the following 
description of the operation of the system 10 concerning the water utility is applicable 
to the other utility systems. Accordingly, in one preferred implementation of the system 
1 0, the processor 42 monitors occupancy through the motion sensor 80. Provided the 
motion sensor 80 detects motion, the processor 42 is in normal mode. When the 
motion sensor 80 fails to indicate motion for more than a preset period of time, the 
processor 42 goes to stand-by mode. As already discussed, many more motion 
sensors could be employed. For example, motion sensors could be located throughout 
a house, a building or the like. In the case of multiple motion sensors, stand-by mode 
does not occur until no motion is detected by any of the motion detectors for more than 
the preset period of time. 

[0040] In normal mode, nonmal water flow is allowed. Nomnal water flow 
could be any water flow that does not occur continuously, as recorded by the processor 
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42, for more than a preset amount of time. The preset amount of time could be variable 
and could be set and/or changed through the processor 42. If continuous flow occurs 
for more than the preset amount of time, as monitored by a water flow sensor 40, the 
processor 42 would send an actuation signal to the valve 40 to close the valve 40 and 
disable water flow therethrough. In stand-by mode, a separate stand-by preset amount 
of time could be used. If water flow occurs continuously for more than the stand-by 
preset amount of time, the valve 40 is closed. The stand-by preset amount of time 
could be set to zero (0) to prevent any water flow when the building is unoccupied. 
When the valve 40 is closed, the p rocessor 42 could actuate the alarm/security system 
1 86 and/or selectively disable other utility systems through the shut-off devices 
102.154. 

[0041] Local sensor 62 could be used to monitor water flow to a 
particular device, such as. for example, an ice maker. If the processor 42 detemriines 
that too much water is flowing to the device 22 as detected by the sensor 62, the 
processor could close the valve 60 to disable the device 22. In a similar manner, the 
sensor 70 and valve 68 can be used to control water flow to the room 26. The 
temperature sensor 84 can additionally be employed to detemriine if the temperature 
drops to low in the room 26. In this case, the processor 42 could receive input from the 
sensor 84 which it compares to a preset temperature. If lower than the preset 
temperature, the processor 42 shuts off the valve 68. The pressure sensor 50 can also 
be used in addition to the flow sensor 46 or instead of the sensor 46 for monitoring 
water flow. 

[0042] According to one preferred embodiment, when one of the water 
shut-off devices 40,60,68 receives an actuation signal from the processor 42, the shut- 
off device moves toward its closed position which takes a specified period of time, i.e. 
the valve closing period. The valve closing period could be any defined period but is 
about thirty (30) seconds in one preferred embodiment. During this period, the 
processor 42 will continue to receive input from the sensor adjacent the particular shut- 
off device being closed. If the sensor indicates that water flow has stopped prior to the 
expiration of the valve closing period, the valve will be retumed to its open position. 
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This allows for resetting of the system 10 whenever a valve is first closed by the 
processor 42. 

[0043] For example, if someone is taking a shower and the system 10 
determines that water has been running to the shower continuously for more than the 
predetermined period of time, the processor 42 sends an actuation signal to the valve 
that controls water flow to the shower and the valve begins to dose. If alarm 186 is 
utilized, then the processor 42 may sound the alami 186 to notify an occupant that 
water flow or usage has exceeded the predetermined period of time. The user of the 
shower may notice the decreased amount of water coming from the shower during the 
valve closing period and/or the alamri and manually shut-off the shower in the 
conventional manner for a specified period, such as, for example, one (1 ) second . The 
sensor nearest the shower would then indicate to the processor 42 that the water flow 
has stopped and the shower valve would be allowed to reopen. The processor 42 
would then reset and await continuous flow for more than the predetemnined period of 
time. If the water flow continues while the valve closing period passes, then the valve 
will close until the system 10 is manually reset through the processor or through a 
remote controller (not shown) connected to the processor. It should be understood by 
those skilled in the art that this shut-off device operation could be adaptedfor use with 
the other utility systems. 

[0044] According to another preferred embodiment, when a shut-off 
device is closed and after a closed preset period of time, the shut-off device will 
reopen and the sensor adjacent thereto will check to see if the utility is still passing 
thereby. If yes, the shut-off device will reclose. If no, the shut-off device will open and 
the system 1 0 will reset. A delay may be utilized between the valve first opening after 
closing and processing input from the sensor. Such a delay could be useful in allowing 
water, for example, to pressurize and provide a more accurate reading. Alternately, in 
the water line 12, the pressure sensor 50 could be used to determine when input from 
the sensor should be checked after reopening of the shut-off device. 

[0045] The invention has been described with reference to the prefen^ed 
embodiments. Obviously, modifications and alternations will occur to others upon 
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reading and understanding the preceding detailed description. It is intended that the 
invention be construed as including all such modifications and alterations insofar as 
they come within the scope of the appended claims or the equivalents thereof. 
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